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(54) PRESSURE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly precise pressure sensor. 
SOLUTION: This sensor transmits a pressure to a pressure detection part 
20 by a piston 10 and detects the external pressure. The piston 10 is so 
arranged that its top end and the top end of a piston guide part 1 1 are 
flush with each other. A pressure diaphragm 1 3 is arranged on the same 
plane and tightly sealed by an 0 ring 1 5 and a fixed cover 1 7. This 
constitution can shield the external pressure parts and the internal 
pressure part and prevent the pressure leakage. The pressure detection 
part 20 is set to a highly rigid type pressure sensor. This constitution can 
make the displacement of the pressure diaphragm 1 3 and the piston to 
several iim and set the pressure bearing area constant irrelevant to the 
impressed pressure. The pressure can be detected linearly accurately. A 
solid lubricant is applied on a piston sliding part 14. This application 
reduces the friction force of the piston 10 so as to highly precisely detect 
the external pressure. 
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3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The pressure sensor characterized by the bird clapper from the pressure septum film which is the pressure 
sensor which detects the pressure of a gas or a liquid, is prepared in the upper-limit section of the piston which 
transmits the aforementioned pressure, a piston guide means slide this piston along with the piston sliding section, and 
this piston guide means, and isolates the interior of this piston guide means, and the exterior which should measure, 
and the pressure detection element which change the variation rate of the aforementioned piston into an electrical 
signal, and detect it. 

[Claim 2] The upper-limit section of the aforementioned piston and the upper-limit section of the aforementioned 
piston guide means are a pressure sensor according to claim 1 characterized by being formed so that it may become an 

abbreviation same flat surface. 

[Claim 3] The aforementioned pressure septum film is the pressure sensor of the pubUcation according to claim 1 or 2 
characterized by applying a binder to the rear-face periphery, pasting the upper-limit side of the aforementioned piston 
guide means, and forming in the aforementioned rear-face center section the binder mixing prevention film which 
prevents mixing to the aforementioned piston sliding section of the aforementioned binder. 

[Claim 4] The aforementioned piston is a pressure sensor given in any 1 term according to claim 1 to 3 to which it has 
a flange in the lower part, and this flange is characterized by preventing the protrusion to the exterior of the 
aforementioned piston in contact with the above-mentioned piston guide means at the time of negative pressure. 
[Claim 5] A pressure sensor given in any 1 term of the claim 1 characterized by applying the soUd lubricant to the 
aforementioned piston sliding section, or a claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pressure sensor which detects an external 
pressure with the pressure detection element formed on the substrate. It is related with the highly precise pressure 
sensor which make a pressure transmit with a sufficient precision at a piston, and the piston is made to act on a 
pressure detection element, and is detected especially. 
[0002] 

[Description of the Prior Art] Before, there is a pressure sensor using distorted resistance. It forms on a diaphram the 
piezoresistive element which is distorted resistance, detects bending of the diaphram by the pressure by the 
piezoresistive element, and changes it into a pressure. There is other JP,6-94556,A. The composition cross section is 
shown in drawing 6 . This consists of diaphrams 1 12 which detect the press with the piston guide 113 and piston 1 14 to 
which the variation rate of the piston 1 14 which mainly has the parietal region 120, and its piston 1 14 is carried out. It 
is the sensor detected by the distorted resistance 1 18a-l 18d which the diaphram 1 12 was made to always press the 
parietal region 120 of a piston 1 14, and formed on the diaphram 1 12 with the spring 1 18 in detail, the variation rate, 
i.e., the pressure fluctuation, of a piston 1 14 at the time of pressiire impression. 

[0003] The feature of the above-mentioned composition is having formed the parietal region 120 in the other end of a 
piston 1 14. This is the composition of always making a point of contact with a diaphram 1 12 into the same point, and 
detecting a pressure with sufficient repeatability. Moreover, it is the composition of decreasing the variation in the 
detection value between sensors by that cause. Moreover, the pressure-receiving structure by the central rigid-body 
section 122 which this parietal region 120 and the center section of the diaphram 112 projected is also the feature. 
Thereby, a sensor is high-pressure[-proof ]-ized. Usually, when high-pressure[-proof ]-izing a pressure sensor, it is 
necessary to thicken a diaphram for destructive prevention of a sensor. It will bend, if a diaphram is thickened, and an 
amount will decrease, and susceptibility will decrease, however, the above-mentioned pressure-receiving structure - 
the distorted resistance 1 18 of diaphram 1 12 rear face ~ about a-1 18d is incurvated more efficiently, and distorted 
susceptibility, i.e., pressure susceptibility, is increased That is, even if it thickens a diaphram, it is the composition of 
detecting the high-pressure force with a sufficient precision. 
[0004] 

[The technical problem which invention will solve and to carry out] However, in the pressure sensor only using the 
conventional diaphram, the diaphram itself may have been damaged under high pressure. Moreover, in order to 
measure high pressure, when thickening a diaphram thought and ** thickened the diaphram as mentioned above, the 
deformation amount (susceptibility) of the whole diaphram was not able to decrease, and high pressure was not able to 
be detected with a sufficient precision. Moreover, with O ring 1 16, the piston 1 14 was surrounded and above- 
mentioned JP,6-94556,A has isolated the exterior which should be measured, and the interior which the distorted 
resistance 1 1 8a-l 1 8d which is sensors has set, as shown in drawin g 6 . However, with this composition, at the time of 
pressure impression, fiictional force and elastic shearing stress were not able to arise between the piston 1 14 and O 
ring 1 16, and an external pressure was not able to be correctly transmitted to the distorted resistance 1 18a-l 18d. That 
is, the external pressure was correctly undetectable. 

[0005] this invention is offering the high precision pressure sensor which sets pressure-receiving area of the piston 
constant while it is made in order to solve the trouble mentioned above, and the purpose's intercepts the external 
pressure section and the internal pressure section completely by the pressure septum film and preventing pressure 
leakage, and detects an external pressure with high precision. Moreover, it is that prepare a flange in the piston lower 
part and the flange offers the safe pressure sensor by which the sensor itself is not destroyed in contact with a piston 
guide at the time of negative pressure. 
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Ss for Solving the Problem] In order to solve the above-mentioned technical problem the pressure sensor of a 
'S StTon which is the pressure sensor which detects the pressure of a gas or a hqmd and transmits a pre su^^^^ 
A XL^ide « to slide the piston along with the piston sliding section, It is prepared m the upper-limit section 
of Sof ^^e m^^^^^ Ld is chLcterized by having the pressure septum film which isolates the intenor of a piston 
^ ide meXSe exterior which should be measured, and the pressure detection element which changes the 

LUUU/J J^^reover "ic P a piston guide means may become an abbreviation same flat surface. 

ClMortvTScS^ • • 

[0008] Moj^^^' on the upper-limit side of a piston guide means, and it is charactenzed by forming m 

mSo91 Moreover the pressure sensor of a claim 4 has a flange in the piston lower part, and the flange is characteri^^^^^ 
the piston sliding section. 

[p^^^Ln .nrl Fffectl According to the pressure sensor of a claim 1, a piston is interpolated in the interior of a piston 
[Function ^ffe^ J Aca>r^^^^ ^^^^.^^ .^^.^^ ^ p.^^^^ g^^^e means. And 

iTe p~elm filTS^^ -d the interior is prepared in the upper-limit section of a piston 

the pressure ^ep^m mm w ^ ^^^^ion rate of a piston into an electncal signal 

reTsto^ls aXed If a ^^^^^ ^ P^^^^""^ ' P"''? . 

^dve a pCure wTdTspiace in a^^^ with a piston guide means, and will press the pressure detection element 
receive a Pressure, w^^ ^^^^^^ ^ ^^e electncal signal, for example 

SXrtionaUo SetfoSf a^^^ by the press. At this time, press is produced with the variation rate of a piston_ 

?hSefot U bf(Sm^^^ pre sure sensor which detects an external pressure with a very sufficient precision. 
moTSl^^^^^^ sensor of a claim 2 is formed so that the upper-limit section ^ f ^o"^^^ A^^^^^^ 

Im t sec^TorofTpi^^^^^ guide means may become an abbreviation same flat surface. For example, if a piston 10 
nr^ eJts C a Sn^^^^ means as shown in drawing 5 , the pressure septum film 13 will deform as shown in 
projects from ^ P ^ton guia ^ of diaphragm will change. It is the effective area of diaphragm SI, S2. 

Sif eS;iS;^^^ tm ^ sT >S2 >S3 . It becomes 'and Z pressure which receives pressure the more the more the 
^ountSoTSons iTlarge increases. If it puts in another way, it will become the sensor by which pressure 
TnHhfirSs acS to the amount of protrusions. That is, it becomes a nonlinear pressure sensor. According 
rt^J^^mSs^rofX^^^^^ the upper-limit section of a piston and Ae upper-limit section of a P-ton gm^^^^^ 
lt^.3med^^^^^ it may become ^abbreviation same flat surface. That is, it is the composition which is not 
Xn^ed bvTe pre su e sepL film of deformation, i.e., the composition that the effective area of diapb-agm is 

al"e^^^^^^^^ - P^^^^^ 'Stabir ' ' 

and the 'menor or a pi ^^^^ ^^^^^ ^^^^^^^ prevented completely. Therefore, an 

pressure of a piston J ^ P' ^^j'thout e^or Moreover, the pressure detection element installed in a piston lower part 
SiTetmXS;p^^^^ 

can be completely P™^^*:"- • . , • . : f ^med in the rear-face center section of the pressure septum film. 

mfxi:r.:rsS'^Uo:S?btder. ^e. a p,sto„ can be displaced s^ooMy. Tha, is, i. 
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heromes the oressufc sensor which detects an external pressure correctly, without being influenced of a binder 

MorLT^^ to the pressure sensor of a claim 4, the piston has the flange m the lower Pa^^ At he tm.e 

nf nlld^^^^^^^ for this flange, the operation is controlled in contact with a piston guide means. That is, the 

;LtS to"^^^^^^ prevented. Therefore, it becomes the safe pressure sensor which is not destroyed 

mO^sX^^^^^^^^ sensor of a claim 5, the solid lubricant is applied to the piston sliding 

lent ?n TOs dTs S^^^^ the side of the interior of a piston guide means, and a piston. Since the sol d 

ubTcL^s anS a pttL cTalways slide on the piston sliding section smoothly by no supplying witi. oil Namely, 
lubncant IS appiiec^^a ^ f ^^^^^^.^ ^^^^^^ p^^^^^^^ ^^^^ ^ sufficient 

Son Tamely 1 pT^ns" claim L deteS an external pressure wi* a -re -ffic^?; P~ ^ 
sSubricants are particles, such as molybdenum disulfide, and the application is Performed for example by 
S^Tating here. The above-mentioned particle is exposed by sliding of a piston and a piston slides smoothly 
with the self-lubricity of the particle. 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
Hrawmo In addition this invention is not limited to the following example. . , • „^ 

f-ZTJ ex^oS^^^^^ example of the pressure sensor of this invention is shown m drawing 1 . Drawing is a 

coZ isl^n Sity which detecte the variation rate of a piston 10, and the pressure detection section 20. 

^!^So?frS "ed irademark) ape on which the binder was applied to the rear-face penphery This 
S S^e P^^msSS^^^ from a crevice (piston sliding section 14) while making deformauon free 

rKS=c"r^nornr^^^^ 

Se?4^S^ ei™ent 23 formed on the substmte 25 and the substrate 25, an electrode 24 and the pressure 

^/S^r.W ofTsemi-sphere of high rigidity and the rectangle-like pressure earner 22 which transnuts a 
;XeHl*:aSt^e25Ts^£nsubLe'lmdVdis.ort^^^ 

k;?NtrtS:%*s^tirri^^^ 

FSSe7=XfrC?3t,srsT,^^^^^ 

^■■^ hv fte^re^SrTSpStan. And piston 1 0 transmits the pressure to the lower pressure detwtion 
Sn'T'ln aSrS — 'ater transfer is the variation rate of several micron order of flie above- 

r~SSo'':^lT2^^^^^^^ pressure earner 21 of the shape of an above- 

5STii.^SL-iSs:;;:Sidi™;^^^^^ 

dfiortl^?^ S,« etenent 23 is an element fcm which the resistivity changes a«x>rding to diaortion (stress 

SrifdSIoftr is no. illustrated is used, it will be detected as a big 

fSi'^t toe the upper-hmit section of a piston 10 and the piston guide section 1 1 serves as the same flat 
'^.il -S^Tfte effSve area of diaphragm of a piston 10 is not depended on an mipressed pressure, bu ,t 
reSmes^lt'fa^ ^pressure^s co^y d«ected in alipunent. Moreover, the pressure sepnim film 1 3 is 
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formed in the upper-limit section of the piston guide section 1 1 so that the upper-limit section of a piston 10 may be 
covered as mentioned above. That is, the exterior which should be measured, and the interior where the pressure 
detecting element 20 is arranged are isolated completely. Therefore, an extemal pressure does not **** inside the 
piston guide section 1 1 . That is, it becomes the pressure sensor which detects a pressure certainly without error. 
Moreover, the pressure detection section 20 is completely protected from oil pressure media, such as an oil, by this 
pressure septum film 13. 

[0022] Moreover, the seal of the piston 10 is not carried out with an O ring on the side like before. Therefore, a piston 
10 can be freely displaced along with the piston sliding section 14. Therefore, extemal stress is not eased by the 
frictional force by the sealant, and elastic shearing stress like before. That is, it becomes the pressure sensor which 
detects an extemal pressure with a very sufficient precision. In addition, although the above-mentioned example 
explained the pressure sensor through an oil, it is applicable also to the pressure sensor through a gas. 
[0023] (The 2nd example) The 2nd example of the pressure sensor of this invention is shown in drawing 3. . Drawing is 
a composition cross section. The same sign is described to the same part as the pressure sensor of the 1st example. TTie 
feature of this pressure sensor is that binder mixing prevention film 13a was formed in the rear face of the pressure 
septum film 13. This binder mixing prevention film 13a is Teflon membrane, aluminum foil, etc. When using a 
pressure sensor for a long period of time, it is possible that the binder applied to the rear face of the pressure septum 
film 13 mixes in the piston sliding section 14. In this example, larger binder mixing prevention film 13a than the cross 
section of a piston 10 is formed in the rear face of the pressure septum film 13. Therefore, defluxion of a binder is 
prevented. That is, mixing of the binder to the piston sliding section 14 is prevented. Thereby, the performance of a 
pressure sensor is guaranteed over a long period of time. 

[0024] (The 3rd example) The 3rd example of the pressure sensor of this invention is shown in drawing 4 . Drawing is 
a composition cross section. In addition, the same sign is described to the same part as the pressure sensor of the 1 st 
example. The feature of this pressure sensor is having formed the flange 30 in the lower part of a piston 10. As shown 
in drawing.5 (a) and (b), when negative pressure is impressed to the pressure sensor of the 1st example or the 2nd 
example, a piston 10 will project from the upper-limit section of the piston guide section. When the negative pressure 
is large, destroying the above-mentioned pressure septum film 13 is assumed. In this example, a flange 30 is formed in 
the lower part of a piston 10 ( drawing 4 ), and the flange 30 contacts the lower end face of the piston guide section 1 1 
at the time of negative pressure. That is, the protmsion to the exterior of a piston 10 is prevented. Therefore, it becomes 
the safe pressure sensor which is not destroyed at the time of negative pressure, either. 

[0025] (The 4th example) The feature of this pressure sensor is having applied the solid lubricant to the side of a piston 
10 and the inside 14 of the piston pin guide section 1 1, i.e., the piston sliding section. Solid lubricants are molybdenum 
disulfide and graphite, and graphite fluoride, a fluororesin, etc., and those self-lubricant is applied by for example, 
nickel distribution plating. [ which have a self-lubrication action ] If a piston 10 slides within the piston guide section 
1 1, it will be exposed to the piston sliding section 14, and the solid lubricant distributed during nickel plating will make 
sliding of a piston 1 0 lubricous. That is, it can be smoothly slid on a piston 1 0 by no supplying with oil for a long 
period of time. Thereby, the fiictional force at the time of sliding of a piston 10 is always reduced. Namely, a piston 
cannot be influenced of the fiictional force by sliding, but can always transmit an extemal pressure with a sufficient 
precision. Namely, according to the pressure sensor of this claim, an extemal pressure is detectable with a sufficient 
precision over a long period of time. 

[0026] (Modification) The above-mentioned example is one example of this invention, and deformation various 
otherwise is possible for it. For example, the 1st example or the 3rd example performed pressure detection by the 
distorted resistance element 23. This is the example which changed the deformation amount by the variation rate of a 
piston 10 into the electrical signal by the distorted resistance element 23. the form of others [ variation rate / of this 
piston 10]- high - it is also detectable by the rigidity sensor for example, between the inferior surface of tongue of a 
piston 10, and a substrate 25 - high - a rigidity spring is prepared and an electrode is formed in the field which 
counters And you may detect the variation rate of a piston 10, i.e., an extemal pressure, by change of the electrostatic 
capacity. Moreover, the spring of high rigidity may be prepared similarly and die variation rate of a piston 10 may be 
detected by the optical sensor and the magnetometric sensor. 
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(57) Abstract 
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d^ects the external pressure. The piston 10 Is so 
arranged that Its top end and the top end of a 
[»stDn guide part 11 are flush with each other. A 
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jkjgum&$tix\'^?>. ztitzi:*). f^sm(o!ssm^ 

<^«AI4^v\ X-oX. exh>'«»^*>fc:^i-|,c: 
ilC?K35E:J3$-«a}i-6E*-by-9-fc^:S. 

[ 0 0 1 4 1 X, i^*«4c^E:b-fe>'^^^^J:i^{^, ex 
hyarmzmii^i^Lx^^h, z<ommi. nzmiz 
«ex hy:^^ i^^mz^mLx^<mm^u±^ii 

^,m-h. ^xhy<7)fr\-^<^liiim±^it?>. 
T. *Ei^t:tlKia§ix-5.::i:<0!5:v^^^:E*-fe>ir 

[0 0 1 5] X, i«^^5<^E:»3-fe>^fcJ:Wjr. ex 

hymmsiiziimimifMim^^tLX\''>h. zeoi:x 
h ymmmt. ex h y:if-( K^grtSPt ex h y<m 
mtrmm-ti. -e^exhviiBsstcni. Eif*«3«»i*< 

:t}<r>^isirr. »flg^<*^a5E*2■e^l.it*« 

^a5E^S-«iajt-S^i:*»t'#S. iiSS, c:^:T-ffll*:Si}t 

m=i^imx.ii-i^WL^-y^x'^±>tth. ±sdsm=Fii. e 

xhv-coSiJjtciOSffiSix. exhyii-e-^SL^ 
[00 163 

[^<oiiMco?gs] ar. ymm<r>mm.<7)mmizr>\\ 
x^^mmvxmm-h. tea. ^^<>tTwmm 

( w. 1 ) m 1 t3*^<oE:ti-t yifco^ 1 mm 
^m-t. mi. mm^w^'hh. ^mmmcomj-ky 
-914. ?*E^E*«-g^sexh>'io. exhv- 

H^g-CJ5§exh:x;y^ Hg?l 1 
:^^18, exFy;&->f HSl KOM-gBtrtStrPi®^ 
SEftBSiSl 3. E^HSKl 3^exhV;jr-< FSj5 
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1 iffi±m^icmm^-tht:ii^ooy}^i 5. miim 
<r>E:f}mmmx-ri>sf}m:m 1 2 s-q^uo y 1 

yi 0(^ias-^iti-r&£^i!H4o»v^ffi:)3«!ffla52 
0. ffi:^«!flisB2o*-4>co«ai<i-ts-]ixoaj-r«:«>«ou 

-KJil6*>^>m$ixS. 

10 0 1 71 iJ51i«t3fcV>T. b-^bVl 0i7)±^ 

:^hycr)i^^^Mmizm^L. CeoSt^mcO^fiT'iS 
ffiSrSltil-r&m-Cj)?.. X. ±ieEE:^PiMl^l SiiM 

^mB.mznmmnmis^iif^mtii'ryoy (sms 
m) y—TX'hh. z(Ofy ^yr—yiiiswjmK 

( t:;^ h yfSSm 1 4 ) iPheDZ^mixir^^ri t><0 

C 0 0 1 8 1 02 CE:^j^gS2 0 ^^-r. 

2 0«, fflg2 5 . ««2 5±fcm$*i;tilffiiiiai? 

2 3, 1:^2 4. ^Lxsjj^^t^mmco^mm 
^jgfn:^^F2 3\mui^<^iyu^ymwinzmm^ 

[00193 ■?-<^i6f^^giBfts . ^iftt. 09 

±#-r«tE:^^Agi5i2A^^E:»j*t^A?it, E:'3lii 
E:f3l±E:fjllSlSi 3(ci^*J$fT.-fi;t:xhv 

<oK] i:T^<om:hmi^ 2 0 (cg^i- & , , mm- 

hif. C«eSJiSitfflW±JiSEEfil8Sia 1 3 fc ioe 
10 0 2 0) mi^^2 0«, Cie5E:tl^J:E^«<« 

<0EEtieM*2 1 TS£E-r* . ^s«-cab4<o-eex h 

VI 0*>4.<7)S^J^4'4:<SP<?3{i<a'-^T'gJt, 

&iitnim(r>m)i^s/i!i2 2iizii'>x±Mssm!m=f- 

2 3S■}¥St-^■^^5•^$■^i•5. iD*>, ±iaH3*5^:tr 
WK:*iS:$ixT^fifii^? 2 3 tifiS? . SgfiiSB 
^2 3{±, M (JS:^jS3») ClStT-^cD^its^d^-ftt 

^«3g^2 3<OS3g<±S^'o:/3j--:r- 

tc^m^hvxmiiixh, 

[002 11 C<0^, tfXh>10tf;^.h>';(5r>f h'g? 
1 l<0±igg5{±l^-¥ffli:^-:>Tlr>a. Cl^l.CJ:'?, t: 

fc=2:S. ID^>> S.-)l\immfiZlEMIiZ^\^^1xh. X. 

E*is«ffiii 3«±a<^t=exhxi o<o±sga5i&s 



oXo\.z\fxhy^^ mi l«o±SjgS!fc:}g^$itTv^ 

s. flP-fe. m^<^9\-tsits.:f}miii^2 0ims.^ti 
m&i}^^^izmm$tix\>^^. x-ox. frh^zM^i: 
xvyiS>{ YU\ io)n^\izwm-h:Lt\i^£\,\ IP 
•h. ^v:.w^^£<e.-mmii-hmi-^y^t^£h. 
X. z<r>m:hmmmi3izx^xmijmm2 0im^ 

[00221 X. iixhyioiiWt^Jioiz-^crmm 
-eoy>'^T'i^-A'$^i.r(.^^rv>. x-yx. exhvi 

0«txh>^lia51 4ic?&-5T^S4t^roTv^ 
nmfti:hizi:'jX9hS^llB:f)imfa$iii>9ii'^^\ m 

s, ±Si^m:\m^imt-rhi£:h^y^im 
mvtti^. fmiimb^h&i-^:^iz%>m?rc^ 

[00231 {%2 HMM) 03 ^^*f6HHcOff:ft■b>1^ 

<oii2iiifeCTS-^. mi. m&mmrcht. 

aiMOJE»3-fe>^i: |S| t^filctilBI tE-t*^ISL-CS> 
S. C£OE:^-fey-(f<7)«Ffat4. fe^SAHijtKl 3 a 
*«ff*?iSKl 3<r«®{c»«$iifc,rfcT*S. 
«i^S5SAESihKl 3 ati, MiJfx^o^K, Tyl-S 

m^-cfci.. m^i-^y-^^-mm^-fh^. eah 
sffi 1 3 <7)«ffiitc^$iTjttt^iiij*«tfx h ymwm 1 

4{caX-r-l.^i:*5#l^>ixS. :*^0llf{±. ex^ 
y 1 Ocoffli® i 0:^^ v^Sf^^^fOMABijtK 1 3 aji^E:^ 

PisiKi 3e5acet3^«$ixTv^^. 9i->x. ^mmo 

[0 0 241 (ll3IISi«)S4fc*^OE*-feV1f 

<?5|g3^M?r^^^, a<±. ««Bf®ST'ftS. iSJ. m 

ftS. c:<ofl£fj-fei^<o#8t»i, trxbyi ocoTSSt 

m^3oim^Ltz:LhX'hh. ^i^mx\m2m 
mm>mi -k >i^fcftE*»*BaDS fiJtJ©^, trx h >- 1 

0t4H5 ( a ) , ( b ) CO^tCtX K y^^ K«8cD±^ 

a5j!p4,Sgaj-rSittc=5r-5. -E-iOSE^^i^tV^Ji:, 
JiaE:*)filS18l3Sr5!l?ltf-i..Ii:*^2tiS. *ll 
MWrti. fcfXhvi 0<?>TlPfc«af3 0*}g«L (0 

4 ) , *E^fc:«-e<om3 o*5tfxh>'7:r'f yui i 

^im±^1xh. J:oT, ftEB^fc:^,^SS$^^i.it 
^^rV^^^E*-fer>'-9-t ^rS . 
[00 2 51 mAmm) :i(r>S.-)i'ty^ammi. 
\:xvy\o<r>mmt exhyt:>';<r^ fsri Kort 

M, aiI^tXh>^Sitl4(C@«cJif»^$-M^&LfcC 
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mmm^^i:'^ h ymwm 1 4 izmta^ti . h > i o 

X h y 1 0<o^f^^^:^j*<#fcfi«$fi.S. BD^, 

100 261 (^smi) ±s5^mni^^<^imm 

x'h^. mzm^tc^iMmx'hi, mtit. mm 
tmnm^3m&mx'\imsmi^:mmm'^2 3x^ 

-53t. Htm. OcDS^mwiSsiiS-Mffitn; 
fli^23tzX*)m%m^iz^LtMXh?>. ^c^e;^ 

h>i otmrni. m<m^(r>nmm:-^y^x'mm- 

iZbiiX'^i. mm. trxhV10«0T®i:««2 

fiS-rs. -5-Lr, -?-<^^«S4i^^-etr;?,h>'i o<o 
m.. m^f^^j£:hi:miLxtx^^. mmizmm 
1t<^^':^^a{t^^J;?. h > 1 0 c^)gg(a^5t^-fe yif . sat 
f^-iz>^x'imiLxi>i\\ 

[01 1 *5IBB^®lllltff!Ifc:«SS*-b5^<Ofll)SBr 



[@21 :^^<Dllllli&^(=^SE^|${»I^(0«!j£{t 



[03 3 *^BBi7)||2Saifiaifc^SS^-fe>-9-fDfifj£|lf 

mm, 

10 

1 1 

1 2 
1 3 
13a 
1 4 

1 5 
16 
20 

2 1 
22 
23 
24 
25 

30 ^ 



[01] 



[@2] 
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